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(54) POLAR ELECTROMAGNETIC RELAY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the insulating 
property between a coil and respective parts and 
provide a polar electromagnetic relay with miniaturized 
size having high breakdown voltage and low electric 
consumption by forming a gap or a recessed part in a 
flange part of a coil spool and forming a projected part in 
a shielding part on the opposite to the gap of the 
recessed part. 

SOLUTION: A flange part 1 2a into which a permanent 
magnet 2 is inserted is formed to have a tapered 
structure and the magnet 2 is of an insulator coil spool 3 
unitedly formed as to cover a U-shaped iron core 1. A 
projected part 201a is formed in a shielding part 201 
which electrically insulates the magnet 2 on the opposite 
to the recessed part and a coil 4. Consequently, the 
distance along the faces of the coil 4 and the magnet 2 
becomes long. Moreover, recessed parts are formed in 
flange parts 12b in both poles of the iron core 1 and 
projected parts 201b are formed in the shielding part 201 

on the opposite to the recessed parts. As a result, the distance along the faces of the coil 4 
and the iron core 1 can be extended. The withstand voltage between the coil 4 and contact 
points 7, 8 can be heightened. 
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1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] An iron core with the character type cross section of KO, the coil wound around the 
surroundings of this iron core, and the permanent magnet of the shape of a rectangular 
parallelepiped which fixed the end to the flat surface of the center section of said iron core, With 
the seesaw mold amateur who consists of tabular magnetic material arranged so that the two 
poles on which a self center section is supported by the top face of this permanent magnet and 
said iron core counters both ends may be contacted In the owner pole type electromagnetic 
relay which consists of a traveling contact spring which is supported by this seesaw mold 
amateur's both sides, and has a traveling contact to both ends, and a stationary contact 
arranged in the location where this traveling contact counters It has the covered section which 
consists of an insulator between said coil, said seesaw mold amateur, and said traveling contact 
spring. The coil spool which consists of an insulator really fabricated so that an iron core with 
the character type cross section of said KO might be covered, The flange which inserts said 
permanent magnet has the crevice of a taper configuration, and heights are prepared in said 
covered section which insulates a coil with a permanent magnet electrically so that this crevice 
may be countered. And the owner pole type electromagnetic relay characterized by preparing 
heights in said covered section which insulates an iron core and a coil so that a crevice may be 
formed in the flange of the two poles of said iron core and this crevice may be countered. 
[Claim 2] The owner pole type electromagnetic relay according to claim 1 characterized by 
having established the opening between said permanent magnets in said permanent magnet of 
said coil spool, and the flange which counters, having prepared heights in said covered section 
which insulates a permanent magnet and a coil so that this opening section might be countered, 
and preparing heights in said covered section which insulates an iron core and a coil so that the 
opening section may be formed in the flange of the two poles of said iron core and this opening 
section may be countered. 

[Claim 3] The owner pole type electromagnetic relay according to claim 1 characterized by 
having prepared taper structure in said permanent magnet of said coil spool, the flange which 
counters, and this base electric shielding section that counters this flange, having been filled up 
with the insulating resin encapsulant for insulating said permanent magnet and said coil to the 
opening of this flange and this covered section, and making it harden at an elevated temperature. 

[Claim 4] The owner pole type electromagnetic relay according to claim 1, 2, or 3 which said 
covered section contains said coil spool inside, and is characterized by being some insulator 
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[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
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1 -This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of thfc Invention] 

[Field of the Invention] Especially this invention relates to an owner pole type electromagnetic 
relay with a seesaw balance amateur mold magnetic circuit about an electromagnetic relay. 
[0001] 

[Description of the. Prior Art] Drawing 7 is the sectional view showing the structure of the 
conventional owner pole type electromagnetic relay. First, the coil 4 which makes the coil spool 
3 which consists of a really fabricated insulator generate the magnetomotive force of a relay is 
rolled so that the iron core 1 with the cross section of the typeface of KO may be covered, the 
rectangular parallelepiped-like permanent magnet 2 is fixed to flange 12a which inserts the 
permanent magnet 2 prepared in the flat surface of the center section of the above-mentioned 
iron core 1, and the coil block object 100 is constituted. Next, the above-mentioned coil block 
object 100 is inserted in the insulator base 200 of the cube type with which the bottom opened 
the fixed-end child, neutral terminal, and coil derivation terminal which fixed the stationary 
contact 8, and this insulator base 200 from the bottom, and it fits into them. After fitting in the 
insulator base 200 and the above-mentioned coil block object 100, amateur Brock 300 who really 
fabricated the traveling contact spring 6 equipped with a traveling contact 7 and hinge spring 
section 6a with the insulator is stationed so that projection 5a of this amateur s 5 self center 
section may come to the center section of the above-mentioned permanent magnet 2, and both 
ends may contact further the two poles on which said iron core 1 counters. Stationed amateur 
Brock 300 is fixed by the approaches of hinge spring 6a and a neutral terminal, such as welding. 
The covered section 201 has secured the electric insulation with a coil 4, and a traveling contact 
7, the traveling contact spring 6, amateur 5, a permanent magnet 2 and an iron core 1 while the 
insulator base 200 contains and fixes the coil block object 100 to the interior. 
[0002] Next, drawing 7 explains the principle of operation of the conventional owner pole type 
electromagnetic relay. The continuous-line arrow head of drawing 7 expresses the magnetic flux 
10 in the deenergisation condition of a coil 4 produced from a permanent magnet 2. In the 
condition that a coil 4 is not excited, amateur 5 is attracted at the magnetic pole section by the 
side of a break (Break) (normally-closing side), and is in contact with the stationary contact 8 
which the traveling contact 7 by the side of a break counters with the bending force of hinge 
spring section 6a connected with the traveling contact spring 6. At this time, the magnetic flux 
10 generated from a permanent magnet 2 flows to a permanent magnet 2 mainly through the 
amateur 5 by the side of a break, and an iron core 1. If excitation power is impressed so that the 
magnetic flux 10 of a permanent magnet 2 may be negated in the coil section 4 of this magnetic 
circuit, with a coil, the magnetic flux 1 1 produced in the character type iron core 1 of KO 
negates magnetic flux 10, and further, when magnetic flux 11 overcomes, an iron core 1 will be 
tilted focusing on supporting-point 5a, and will be reversed to the Make side (normally open 
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side). 

[0003] In the conventional owner pole type electromagnetic relay shown in this drawing 7 , the 
coil 4 by the side of primary, the contact 7 of a secondary, and the insulating property between 
eight are decided by the creeping distance of coil 4 edge, permanent magnet 2, or coil 4 edge 
and an iron core 1, and an insulating property becomes better [ what has the longer creeping 
distance ]. The creeping distance (distance for insulation) of this permanent magnet 2 and iron 
core 1 r and coil 4 serves as the shortest by opening in the both ends of the insulator base 200, 
and is decided by the configuration of the target coil spool 3, and the configuration of the 
insulator base 200. 

[0004] By general electromagnetic relays other than a seesaw balance mold, the approach of the 
whole coil being covered with a secondary Plastic solid, the level difference section being 
prepared, it fitting in, and fused junction being carried out to the part of the flange of this 
secondary Plastic solid after that, and securing insulation is indicated as the coil insulation 
approach like publication of unexamined utility model application Heisei 2-5852 or publication of 
unexamined utility model application Heisei 3-13703 to raise a coil 4, a contact 7, and the 
insulating withstand voltage between eight 

[0005] Moreover, in the example of publication of unexamined utility model application Showa 
62-142141 or publication of unexamined utility model application Heisei 4-33244, the space part 
between a coil and a contact is covered with coil covering of an insulator, and the approach of 
raising insulation is indicated. 

[0006] Furthermore, in JP,62-14839,A, the whole coil is covered with insulator resin and the 

approach which is going to enlarge the creeping distance is indicated. 

[0007] As an owner pole type electromagnetic relay with seesaw balance mold amateur 

structure, although shown in JP,57-15327 f A f it is a different configuration in that the path of 

insertion to the base of a coil block object is not shown, and the covered section does not exist 

between a coil and a contact for example. 

[0008] 

[Problem(s) to be Solved by the Invention] It is necessary to raise coil resistance, and in order 
to lower power consumption, in an owner pole type electromagnetic relay with seesaw balance 
mold amateur structure, it is necessary to increase the number of coiling and to increase the coil 
volume for that purpose. If the coil volume is increased, between a coil and a contact, the 
creeping distance between a coil, a permanent magnet an iron core, and amateur will specifically 
become short, and the insulating withstand voltage between the coil by the side of primary and 
the contact of a secondary will fall. Moreover, as well as the above when it miniaturizes an owner 
pole type electromagnetic relay, the creeping distance between a coil, a permanent magnet an 
iron core, and amateur becomes short, and there is a problem that the insulating withstand 
voltage between coil-contacts falls similarly. 

[0009] the purpose of this invention — a coil, a permanent magnet, an iron core, and the 
insulating property between amateur — improving — small and a low power — it is — more — 
high — it is in offering an owner pole type electromagnetic relay [ **** ]. 
[0010] 

[Means for Solving the Problem] The owner pole type electromagnetic relay concerning this 
invention has the following descriptions. 

(1) An iron core with the character type cross section of KO, and the coil wound around the 
surroundings of this iron core, With the seesaw mold amateur who consists of tabular magnetic 
material arranged so that the two poles on which a self center section is supported by the top 
face of the permanent magnet of the shape of a rectangular parallelepiped which fixed the end to 
the flat surface of the center section of said iron core, and this permanent magnet, and said iron 
core counters both ends may be contacted In the owner pole type electromagnetic relay which 
consists of a traveling contact spring which is supported by this seesaw mold amateur's both 
sides, and has a traveling contact to both ends, and a stationary contact arranged in the location 
where this traveling contact counters It has the covered section which consists of an insulator 
between said coil, said seesaw mold amateur, and said traveling contact spring. The coil spool 
which consists of an insulator really fabricated so that an iron core with the character type 
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cross section of said KO might be covered, The flange which inserts said permanent magnet has 
the crevice of a taper configuration, and heights are prepared in said covered section which 
insulates a coil with a permanent magnet electrically so that this crevice may be countered. And 
a crevice is formed in the flange of the two poles of said iron core, and it is characterized by 
preparing heights in said covered section which insulates an iron core and a coil so that this 
crevice may be countered. 

In an owner pole type electromagnetic relay given [ said ] in 1 term (2) Said coil spool, The 
opening between said permanent magnets is established in said permanent magnet and the 
flange which counters. Heights are prepared in said covered section which insulates a permanent 
magnet and a coil so that this opening section may be countered, and the opening section is 
formed in the flange of the two poles of said iron core, and it is characterized by preparing 
heights in said covered section which insulates an iron core and a coil so that this opening 
section may be countered. 

(3) In an owner pole type electromagnetic relay given [ said ] in 1 term, taper structure is 
prepared in said permanent magnet of said coil spool, the flange which counters, and this base 
electric shielding section that counters this flange, and it is filled up with the insulating resin 
encapsulant for insulating said permanent magnet and said coil to the opening of this flange and 
this covered section, and is characterized by making it harden at an elevated temperature. 

(4) In an owner pole type electromagnetic relay said 1 and 2, and given in 3 terms, said covered 
section contains said coil spool inside, and is characterized by being some insulator bases to fix 
[0011] 

[Embodiment of the Invention] Next, the example of an operation gestalt of this invention is 
explained with reference to a drawing. 

(Example 1 of an operation gestalt) Drawing 1 is the sectional view showing the 1st example of 
an operation gestalt of the owner pole type electromagnetic relay of this invention. First, a coil 4 
is wound around the coil spool 3 which consists of an iron core 1 with the cross section'of the 
typeface of KO, and a really fabricated insulator, the rectangular parallelepipedHike permanent 
magnet 2 is fixed to the center section of the above-mentioned iron core 1, and the coil block 
object 100 is constituted. Next, it buries at the insulator base 200 of the cube type with which 
the bottom opened the fixed-end child, neutral terminal, and coil derivation terminal which fixed 
the stationary contact 8, and the above-mentioned coil block object 100 is inserted in this 
insulator base 200 from the bottom, and it fits into it After this, amateur Brock 300 having the 
traveling contact spring 6 containing a traveling contact 7 and hinge spring section 6a is 
stationed so that the two poles on which said iron core 1 counters both ends further in 
projection 5a of this amateur's 5 self center section at the center section of the permanent 
magnet 2 may be contacted, hinge spring section 6a and a neutral terminal are fixed by welding, 
and an owner pole type electromagnetic relay is constituted 

[0012] About the principle of operation of an owner pole type electromagnetic relay, since it is 
the same as the conventional example of drawing 7 , explanation is omitted here. 
[0013] In drawing 1 , a different point from drawing 7 is the following. 

[0014] By the relay which lowered power consumption, as shown in drawing 1 , since the volume 
of a coil 4 increases, the creeping distance between a coil 4, a permanent magnet 2, an iron core 
1 , and amateur 5 becomes short, and the coil 4 by the side of primary, the contact 7 of a 
secondary, and the insulating withstand voltage between eight fall. Then, first, in order to 
lengthen the creeping distance between a coil 4 and a permanent magnet 2, flange 12a which 
inserts the permanent magnet 2 of the really fabricated insulator coil spool 3 was made into 
taper structure so that the character type iron core 1 of KO might be covered, and heights 201a 
is prepared in the base electric shielding section 201 which insulates a coil 4 with the permanent 
magnet 2 which counters this crevice electrically. Thereby, the creeping distance between a coil 
4 and a permanent magnet 2 is long with 26 units in this example of an operation gestalt if the 
former is made into 21 units. Moreover, in order to lengthen the creeping distance between a coil 
4 and an iron core 1, the crevice was formed in flange 12b of the two poles of an iron core 1, and 
heights 201b is prepared in the base electric shielding section 201 which counters this crevice. 
Thereby, the creeping distance between a coil 4 and an iron core 1 is long with 25 units in this 
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example, if the former is made into 1 5 units. Consequently, a coil 4, a contact 7, and the 
insulating withstand voltage between eight improve, as shown in drawing 2 . 
(Example 2 of an operation gestalt) Drawing 3 is the sectional view showing the 2nd example of 
an operation gestalt of the owner pole type electromagnetic relay of this invention. In drawing 3 , 
the same sign is given to the same member as drawing 1 , and explanation is omitted here. In the 
2nd example of an operation gestalt, as shown in drawing 3 , in order to lengthen the creeping 
distance between a coil 4 and a permanent magnet 2, the opening between permanent magnets 2 
was established in the permanent magnet 2 of the coil spool 3, and flange 12a which counters, 
and heights 201a is provided in the base electric shielding section 201 which counters this 
opening section. Thereby, the creeping distance between a coil 4 and a permanent magnet 2 is 
long with 29 units in this example of an operation gestalt, if the former is made into 21 units. 
Moreover, in order to lengthen the creeping distance between a coil 4 and an iron core 1, the 
opening section was formed in flange 12b of the two poles of an iron core 1, and heights 201b is 
prepared in the base electric shielding section 201 which counters this opening section. Thereby, 
the creeping distance between a coil 4 and an iron core 1 is long with 32 units in this example of 
an operation gestalt, if the former is made into 1 5 units. Consequently, a coil 4, a contact 7, and 
the insulating withstand voltage between eight improve, as shown in drawing 4 . 
(Example 3 of an operation gestalt) Drawing 5 is the sectional view showing the 3rd example of 
an operation gestalt of the owner pole type electromagnetic relay of this invention. In drawing 5 , 
the same sign is given to the same member as drawing 1 , and explanation is omitted here. As 
shown in drawing 5 , in order to lengthen the creeping distance between a coil 4 and a 
permanent magnet 2 in the 3rd example of an operation gestalt Taper structure is prepared in 
the base electric shielding section 201 which counters the permanent magnet 2 of the coil spool 
3, flange 12a which counters, and its flange 12a. The opening of this flange 12a and the base 
electric shielding section 201 is filled up with the insulating resin encapsulant 13 for insulating a 
coil 4 with a permanent magnet 2, and is stiffened at the elevated temperature around 100 
degrees C. Thereby, if the creeping distance between a coil 4 and a permanent magnet 2 makes 
the former 21 units, in this example, it becomes long with 26 units, consequently a coil 4, a 
contact 7, and the insulating withstand voltage between eight improve, as shown in drawing 6 . 
[0015] 

[Effect of the Invention] As explained above, the owner pole type electromagnetic relay of this 
invention A taper or an opening is established in flange 12a which inserts the permanent magnet 
2 of the insulator coil spool 3. Heights 201a was prepared in the base electric shielding section 
201 which counters this crevice, and heights 201b was prepared in the base electric shielding 
section 201 which forms a crevice or an opening in flange 1 2b of the two poles of an iron core 1 , 
and counters this crevice, Furthermore, the permanent magnet 2 of the coil spool 3 and flange 
1 2a which counters, By having prepared taper structure in the base electric shielding section 
201 which counters that flange 12a, and having made the opening of this flange 12a and the base 
electric shielding section 201 fill up with and harden the insulating resin encapsulant 13 the 
creeping distance between a coil 4, a permanent magnet 2, an iron core 1, and amateur 5 — long 
— it can carry out — consequently, a coil 4, a contact 7, and the insulating withstand voltage 
between eight — increasing — small and a low power — more — high — an owner pole type 
electromagnetic relay [ **** ] can be offered. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 
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2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The structure section Fig. of an owner pole type electromagnetic relay showing the 
1 st example of an operation gestalt of this invention. 

[Drawing 2] The insulating withstand voltage Fig. of an owner pole type electromagnetic relay 
showing the 1st example of an operation gestalt of this invention. 

[Drawing 3] The structure section Fig. of an owner pole type electromagnetic relay showing the 
2nd example of an operation gestalt of this invention. 

[Drawing 4] The insulating withstand voltage Fig. of an owner pole type electromagnetic relay 
showing the 2nd example of an operation gestalt of this invention. 

[Drawing 5] The structure section Fig. of an owner pole type electromagnetic relay showing the 
3rd example of an operation gestalt of this invention. 

[Drawing 6] The insulating withstand voltage Fig. of an owner pole type electromagnetic relay 
showing the 3rd example of an operation gestalt of this invention. 

[Drawing 7 ] The structure section Fig. of an owner pole type electromagnetic relay showing a 
conventional example. 

[Drawing 8] The insulating withstand voltage Fig. of an owner pole type electromagnetic relay 
showing a conventional example. 
[Description of Notations] 

1 Iron Core 

2 Permanent Magnet 

3 Coil Spool 

4 Coil 

5 Amateur 

6 Traveling Contact Spring 
6a Hinge spring 

7 Traveling Contact 

8 Stationary Contact 

10 Permanent Magnet Magnetic Flux 

1 1 Coil Magnetic Flux 

1 2a Permanent magnet side flange 
1 2b Iron core side flange 
1 3 Insulating Resin Encapsulant 
1O0 Coil Block Object 

200 Insulator Base 

201 Insulator Base Electric Shielding Section 
201a Permanent magnet side heights 

201b Iron core side heights 
3O0 Amateur Brock 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 
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precisely. 

2.**** shows the word which can not be translated. 
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DRAWINGS 



[Drawing 1] 




II 





[Drawing 4] 
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